(Atkinson, Siegel, Pakhomov & Rothery, 2004; Siegel & Loeb, 1995) . Previous studies provided 9 5 some evidence that the greatest changes in abundance and distribution of salps in the Atlantic 9 6
Southern Ocean are associated with the sea ice loss, transitional periods between 9 7
El Niño-La Niña (ENSO), and with the shifts of the Southern Boundary (SO) of Antarctic 9 8
Circumpolar Current (ACC) (Atkinson, Siegel, Pakhomov & Rothery, 2004; Chiba, Ishimaru, 9 9 Hosie & Wrigh, 1999; Pakhomov, Froneman & Perissinotto, 2002; Siegel & Loeb, 1995) .
The primary focus of these presented studies was to identify the main barriers hindering The study area covered the region of the Western Antarctic Peninsula and South West 1 1 0 (SW) Atlantic sector of the Southern Ocean ( Fig. 1 ). (ACC) than other regions around the Antarctic where the ACC is rather distant from the shelf, 1 2 0 typically separated by a polar gyre (Martinson, Stammerjohn, Iannuzzi, Smith & Vernetd, 2008) .
The marine ecosystems of the studied area are characterized by high diatom concentrations and consequently by a high primary production, krill predominance and a variety of higher vertebrate Herwig', 'John Biscoe', 'Polarstern' and 'Meteor' cruises) using a Rectangular Midwater Trawl with a standard station grid at a tow speed of 2.5 to 0.5 knots. Calibrated flowmeters, mounted 1 3 5 on the net frame, were used to estimate the volume of filtered water during each haul. Filtered water volume was calculated using equations from Pommeranz, Hermann & Kühn (1992) . All samples from the surveys were processed at sea. Such approach led to collecting 1872 samples in total, out of which the salps were removed immediately after the tow, counted prior to
other sample processing and were stored in 4% buffered formaldehyde for later measurements. included in order to increase quality of the product such as the monthly median SSTs from the 1 5 7
Comprehensive Ocean-Atmosphere Data Set (COADS) which were incorporated in to the 1 5 8
HadISST1 product for years 1871 -1995. Since 1982 information from the satellite AVHRR sensor has also been incorporated into the dataset in order to significantly increase spatial data 1 6 0 coverage and thus product quality (Rayner et al., 2003) . Hemisphere and were bounded on the north by the parallel of 39.23º southern latitude at spatial In order to test possible correlations between significant environmental variables, The Global Moran's I statistic was used to test whether data are dispersed or there is division was based on spatial distribution of the sampling points, as the research stations were 1 9 8
placed over a vast area, and were confirmed as being statistically significant (z-score: >98, 1 9 9 p-value: <0.01). Therefore, both ice cover interpolation and hot spot analysis were applied The hot and cold spot analysis was conducted using the Hot Spot Analysis (Getis -Ord 2 0 6
Gi*) tool (Getis and Ord, 1992) . The Getis-Ord Gi* statistic was chosen over more global and cold spots with their lower abundance. In the analysis we used inverse distance band in order 2 1 4
to assure use of every point in the analysis in the decadal subsets. The future boundary of temperature optimum for the distribution range of salps was of salp occurence based on thermal preferences was determined by extracting the periphery 2 2 0 of 0°C isotherm. Temperature range for salp occurrence was based on available literature data 2 2 1 (Foxton, 1966; Ono & Moteki, 2016) . The predicted boundary after a temperature increase 2 2 2 of 1°C was extracted analogically from the periphery of 1°C isotherm. According to the previous 2 2 3 studies, water temperature along the Western Antarctic Peninsula has increased by more than 2 2 4 1ºC over the last 50 years (Whitehouse et al., 2008) . We adopted a conservative approach and 2 2 5 assumed that water temperature will increase by the next degree over the 50 years ahead. The 2 2 6 maps presenting spatial distribution and abundances of Salpa thompsoni were created using 2 2 7 ESRI ® ArcMap TM 10.5.1 software. The extended collection resulted in 1872 samples, of which Salpa thompsoni was present 2 3 0 in 1278. Our results from the long-term data series revealed significant annual variability abundances, their numbers began to increase over the following years (Fig. 2) .
3 7
Analysis based on in situ data also confirmed that the high abundance of salps was vs T rs=-0.16), therefore Generalized Additive Models (GAMs, Fig. 3 S. thompsoni registered in the water layers with temperatures between 1°C and -1°C (Fig. 3) . were July and August when the lack of sea ice presumably allows these animals to form more 2 7 6 vast and condensed aggregations during the following summer periods. Also, the previous 2 7 7 studies revealed that salps were most frequently present in the ice-free regions (Atkinson, Siegel, with less suitable ice conditions, 1-2 ice degree, which means that they might be able to exist to the cold continent, or could be partially explained by the dynamics of the ACC water masses. islands to the Bransfield Strait areas (Tokarczyk, 1987) , where they can be found in high 2 9 3 abundances. The Hot Spots Analysis in three decadal time periods -'70s, '80s, and '90s -were 2 9 5
confirmed that the Salpa thompsoni distribution has been located mostly around Elephant Island. Our dataset from '70s and '90s showed that their greatest numbers were observed mostly within 
